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Puye. 3. Qunoas mosexyant aodbl

HCHOHM3MPOBAHHEBIE PACTBOPEHHbBIe Matepuaiibl. Hpu
HOPMAUILHBIX YCTOBHAX BCE 9TH MOJICKYIIEL M MOHBI OYIyT
OPHEHTHPOBAHK! [IPOM3BOTLHO, KAK TOKA3AHO Ha PHC. 4A.
HernoHU3UPOBAHHLIA MATePHA, TaKol Kak caxap 1 00mb-
HIMHCTEO OPTraHMuYcCKHX TTpuMeceii Hecaxapos, He MOA-
BEPraloTcd BO3ACHCTBUIO MIEKTpHUecKoro noas. Ecnu
yepes 3T0T MATEPHAI TTPONYCTHTD HOCTOANHBIH SJIEKTPH -
YECKWI TOK, YYBCTBUICARHBIE K 3apHIaM MOACKYITBL, Ta-
KUE KaK BoJia (BHNONSPHAs ) ¥ MOHBI, OVIYT NPHTATHBATH-
CS1 IPOTHBOTIONONCHEIMH 3aPSIaMH H BRICTPAKBATECH, KaK
noxazano Ha puc. 4B. KaTnoHe! GyEyT NpUTATHBATECST K
KATOMy, a4 aHUOHB — K aHomy. bunosspHas Monekyia
BOJIH GYAET BLIPABHUBATEC B COOTBETCTBYIOINEM HATIPAB-
nmenun. Eciu 3aTeM yepes pacTBOP NPOITYCTHTh HH3KOYA-
CTOTHBIY MEPEMEHHLIH TOK, TO HOHU3UPOBAHHDIA MaTe-
pPHal HAYdHET CoBepIaTh KoneDaHa BIiepe/ M Haza/l B 3a-
BUCHMOCTH OT U3MeHeHMs HOJUIPHOCTH, B TO BpeMs Kak
MOJIEKYITH BOJIBI OYIyT HOBOpauYMBaThcs Ha 1809 nom 80o3-
JIeHCTBHEM KAXIIOF0 MMITYJIbCa, KaK HoKa3aHo Ha puc. 4C,

o Mepe BO3pacTaHusl YaCTOTHL IEPEMEHHOTO TOKA BO3-
pacTaeT M CKOPOCTh MyNbCallik, a KOTJa OHa MoMajaeT B
MUKDOBOJIHOBBIN 14aN1a30H, OyaeT JOCTHTHYTA TOYKA, B

KOTOPOH MONEKYAAM BOFHI CTAHET TPYIHO MOBOPAIUBATH-
Cs1, 1 OHHW HAUHYT BPalllaThCs BOKPYT CBOEH OCH. 3aTeM 9TH
OUeHb JHEPIMYHEIE MOIEKYJIBE BOABL IIPY BpaIlleHHI Ha9-
HYT CTAIKUBATECS C COCCIHMME MOJIEKYIAMH, TCHEPHDYS
TEIVIO Y NIOTTIOIAA SHEPTHIO, KAK ITPOUCKOANT, HAIIPHMMED,
B MHKPOBOTHOBOMH ey, OIHAKO MHEPLMS U TPEHHUE, BBIZ-
BaHHEBIE MOHM3MPOBAHHEIM MATSPHAIOM, 3aMEIIIIOT OBIC-
TpOe THUHEHHOE MBIDKEHHE, H, 110 MEPE TOTO KaK BO3pacTa-
eT COIeKaHue HOHOB B MAaTepuae, JEKIPUYECKOe BO3-
feficTBHEe Ha MeXaHMYECKOe IBILKeHME (T.€. FHOMNIOWEHIE
sHEpruH) yMeHbiuactes, CleaoBaTellbHO, KOIIECTBO FHo-
LI0aeMOH aHeprry OyHeT B OCHOBHOM 3aBHUCETh OT KO-
JIMYECTBA BOLLL B PACTBOPE, HOITOMY €6 M3MEPEHYE TIPH CO-
OTBETCTBYIOIIEH BLICOKOH 4acTOTe o0ecIieynBacT METOT 13-
MEpPEHMS CONSPKAHMS BIArk B pacIBOpe,

Texnonoeua Hydronix damuuxa ¢ 00HuM npeobpasoeame-
aem. B omyme OT ApyraK MCTOXOB MUKPOBOAHOBOTO H3-
MEPEHUA, B KOTOPBEX UCTTIOMBIYIOTCS H3MEPUTETRHBIE TPe-
0Gpa3oBaTeENn M HpUeMHuKY, FaTauxy Hydronix opex-
CTABIIAIOT OGO YCTPOMCTBA ¢ OTHIM IIpe0bpa3oBaTeeM.
TpaEUIIKOHHbIE METOIE 3aTYXaHWUS 1151 MUKPOBOJIHOBBIX
W3MEPEHUI, T.€. Te, KOTOPEIE 3aBUCHT OT OTAEIBHBIX Ipe-
obpasosaresiell ¥ IpUEMHITKOR, TPedYIOT HIepeliadyl Y3K0-
[0 Jiyda BRICOKOH yacToTh oT 1 go 10 I'T1 yepes MaTeph-
aJ1, TIOC/Ie Yero B IIPUEMHIKE TIPOMCXOAUT 00HApYKEHUE
3aTyXaHusg (WM DomIolieHue sHepruu). B npotusono-
JIOXHOCTE 3TOMY METOMY JATYMK C OAHMM TIpeo0pa3osa-
TeneM, paspaboTtaHnbiii koMmanued Hydronix, usaydaet
B MaTepHal HU3KOYACTOTHOE JIEKTPOMATHUTHOE TH0JIC
(800 MT'11) OT aHTEHHEI, PACTIOIOKEHHOM IO KepaMIIec-
KOl rracTHHoM (puc. 5).

Takas Hu3Kas padboyas dactora garankos Hydronix 03-
HAYAET, ¥TO CUTHaN HMeeT GOABIIVIO TIYOMHY POHUKHO-
BeHUH B MATEPHA OT AHTEHHEI WK pe3oHaTopa. J1penmy-
IHECTBO JATYHKOB, MCIIOIb3YIOHNIAX 3TH METOIEL, 3aKIiOo~
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Puc. 4. Heusicentie MoACKYA 6 BO0HBIX PACMBOPIX
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Mamepuan
v

pa [2]. T1pn TOBBINIEHNH BIAYKHOCTH H3MEHSIIOT-
¢s1. ABa QaKTopa: BO-TIEPBbIX, CHIDKASTCH PE30HHI-

Paduovacmom#sil]

HsmepeHrue
25 8 cexynoy

il

it | pyromras yacToTa (Ha prc. 6 3HaYeHMsI YACTOTHI OT
J, 10 £,), BO-BTOPBIX, CHIDKAETCST aMTUINTY/Ia BOJI-
HBI (Ha prc. 6 0T @, 10 a,). B natumke ncnonessyer-
cst LMQPOBOI METO/ U3MEePEHU KOMOMHATTII

zeHepamop

Lens demerkmopa

3{.}53!7
BeixodHoli eticmBus cuzHana

cueHan
damyukxa

HzmepumensHoili 3043

exkmuBHan naow,ade

STUX ABYX 3((eKTOB. 3aTeM CUTHAT «IMHCAPH-
3yeTcs», U MOCJie HEKOTOPOI'o Mpeobpa3zoBaHms
CHTHAJIA M KOPPEJTSITIN KaTHOPOBKH ITOTy4aeTCsa
HY>KHOC TTOKAa3aHUE BIIAKHOCTH WA YA CJTO BpI/LK—

Puc. 5. Muxposoanoebtii damuux ¢ 00HOU UZMEPUMENbHOIl 2010610l

ca [2].
Muxposgonnoesiii damqux Hydrotrac. Kak otve-

JaeTcsl B TOM, YTO OHU UMET Oollee TMMPOKIIIL 1MAaIla30H
npruMeHeHuil. Hampumep, uM He TpebyeTcs UMeTh (huK-
CUPOBAHHOE PACCTOSHUE OT AHTEHHEI, MO3TOMY UX MOXK-
HO [OMEIIATh B KOHIIE U3MEPUTETEHOTO 30HI1a, TIPOH-
KaloUIero MyboKo B ammapat, CIeHOBATENEHO, JATYUK
OyZIeT HAXOMWUTECS B ONITUMATBHOM IIOJIOXKEHIMH JIJIsL 00eC-
IIeYeHMsI HEOOXOMMMBIX M3MepeHuii maTepuana. [lpm Ta-
KOM KOHCTPYKIINW JATIHKA TAKIKE MOXHO M3MEPHUTD THC-
no bpukca Matepuaia B aImmmapaTax, MCIIApUTENAX, K-
POBOYHBIX aTlIIApATaX, CMECUTEIISX, PE3ePBYapax 1 T.1. He-
3aBHCUMO OT YHMCTOThI IIPOAYKTA.

HT00BI MOTYINTE MAKCHMAIILHYIO 4YBCTBUTEIIEHOCTD M3-
MepeHwit, narunk Hydrotrac Takske npegHazHaueH s pa-
OOTbI P PE30HAHCHOM TaCTOTE, KOTIA 00pa3yeTcs cTos9ast
BOJIHA (B aHTeHHE), TpebyIolas MUHUMAIBHON SHEPTHM Ha
BXOJIE, KaK TP KonebaHusix MaaTHUKa. HykeH Tonbko He-
OOJIBILION TOMIOK B COOTBETCTBYIOLIEE BPEMS [T COXPAHE-
HHS KOMe0aHUil. 3TOT METOI M3BECTEH, KaK «00BeMHBII pe-
30HAHC», B KOTOPOM MaTepHai (hopMIpyeT 94acTh PE30HATO-
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Puc. 6. damuurx Hydrotrac — pearcuyus cuenana
HA UMEHEHUE 8AANCHOCHU

YaJioCch paHee, COBPEMEHHOM Bepcueil JjaTyrka
Hydrotrac asnsercs monens HT02 (puc. 7). YcoBeplilieHCTBO-
BAaHWS HOBOU MOJE/IM BKITIOYAIOT O0jTee BEICOKYIO HOMU-
HAJIbHYIO TeMIIEPATYPY /15 SIEKTPOHHBIX KOMITOHEHTOB K
HOBYIO KOMITIOHOBKY YIUIOTHEHHA KepaMUYeCKOM ITACTHHEL
Yt00EI 00eCeYuTs TMOKOCTL M COBMECTUMOCTh YCTAHOBKH,
Jatdauk Hydrotrac umeet pasMepsl KOpITyca, KOTOPLIE I10-
3BOJISIFOT YCTAHOBUTL €I0 B TOT JK€ KOPITYC, UTO W JIATYUKH
Duotrac u Monotrac.

Hogast koMOHOBKA VILUIOTHEHM KEPAMHYECKOH TTac-
TUHEHI (pHic. §) BKII09aeT MeXaHHYECKOE YIJIOTHEHHE, CO-
CTOSILLEE U3 JIBYX YIUTOTHHTEIBHBIX KOJICL], B3AMEH CTAPOIA
TEXHONOTHH WCTIOAL30BaAHNS TePMETHKA, KOTOPBIM TepsiT
CBOU CBOMCTBA 110 UCTEUEHWW BPEMEHH,

Hatuuk Hydrotrac ripemiaraet BEICOKYIO CTEEHD THO-
KOCTH JUI BRIXOAHBIX cUrHatoB. OH MMeeT Ba BBRIXOJA
4-20 mA yvuin 0—20 MA, a TaK KaK B HACAIKE U3MEPHUTENb-
HOTO 30HIA UMEETCA NaTYMK TeMIepaTyphbl, KaXKIbIH 13
STUX BBIXOLOB MOXHO KOH(MHUTYPHPOBAThL TakuM 00pa-
30M, 4TO B KAYECTBE BLIXOJHBIX CUTHAIIOB MOXKHO BRIOW-
parb 3HayeHud yncna bpukca, BIaKHOCTH HUIM TEMILE-
patypel. Jaruuk taicke umeer nopt RS485 g nocneno-

MoHr&)Kth{ifaHeu /

30Ha YyBCTBUTENLHOCTY
V! KomnoHeHTsl kopnyca

INEKTPOHMKM,
HOMUHENBHASA
Temneparypa 85 °C

Jatyuk Temnepatypsi
marepuana

Puc. 7. Hamuux Hydrotrac HTO2 xomnanuu Fives Fletcher
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YnnotHutensHoe
PEe3nHOBoE KOJbLIO

Puc. 8 Hosas xomnoHo8Ka yNnAOMHEHUS
Kepamu4eckoil naacmuHbl
damuuica Hydrotrac HT02
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Puc. 9. Bapuanme: nodxmouerus damuuia Hydrotrac

= Fletcher Smith Limited - Hydra-Com (HS0068 v1,62)
1 Calibration = Sensor

20050020 ~] Delate 1 [Fydiovee = F i lte re d
Mew Calibration | Current Calibration
i A [ T A= o0 B= 015 Unscaled
c- w7 D= 2m
c o DFg_;zm Average Eror. 03663 '0.01
SﬂlﬂplES A A TR
i uﬁ’i’éﬁfd ;’; %::;, pﬁ‘:g; Hrszeler
B Biv e
wa [7s (730 (7 ¥ ;Eu D e
[t [740 [7330° [7ase @ e,
[ [wm [7s 7@ [ P c B
[ [7% [a% (@@ [mw @ | o
A NS
[ [ees [Bea0 o3 [eass ™ il
T [wr e [wa P %
[ [m% [we [wx |98 ¥ = X
[ [ws [me [ [mw R Y
pmp— — | SRS b 10
i £l . i
» Calculale BestFit _J 50, 0 70 80 a0 100 110
e 2 Brix

—  Cument Calibration — Improved Calibrafion

Recalculate Sead PoinyUpdate Sensor Calibration

Ky

Pue. 10. Cmpanuya kasutpoeku HydroCom
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BaTEITLHOM Mepejaym MaHHbIX, KOTO-
pBIi 103BOTAET 00eCEeYUTh CBA3b
MEXKIy JaTYHKOM W CUCTEMOH YIIpaB-
JieHus Ha 6aze MopTaTMBHOTO KOMITh-
10Tepa, IIePCOHABHOTO KOMIIBIOTEPA
wm kouTposnepa PLC B 3asncumo-
CTH OT BAPWAHTOB IOLKITOYEHUST.
BapuaHThl MOXKITIYEHNS TOKA3aHE
Ha puc. 9 M BKJII04AJOT nHTEpdeiic
RS485/RS232, KOTOPBIA IIOCTABIS-
eTcs BMECTE ¢ JATYMKOM B CTaHmapT-
Hoil koMmrutekTal, RS485 mns noji-
wrrouennd K nopty USB w RS485 mmst
noaxkJroueHud K ceru Ethernet.
Harauk Hydrotrac cHabxxeH mmake-
TOM TIPOrPaMMHOI0 00eCHeveHs
HydroCom, KOTOpBIA BKJIIOYAeT
YIOBHBLA TT0JIL30BATENILCKIMI HHTCP-
(deiic T BeIOOPA W UCITONB30BAHNS
mapaMeTpoB HACTPOWKH JAaTYMKOB,
MMATHOCTUKH W KaauOpoBKH. [laTum-
KU TTOCTABJISIOTCS OTKATMOPOBAHHbBI-
MW, TIO3TOMY BCE OHH TIPU IOCTABKE C
(abpuky paboraioT oguHakoso. Ka-
JMOPOBKA BKJIOYAET HACTPOMKY BEI-
XOJ4 PE30HAHCHOMN YACTOTH (TaK Ha-
3bIBAEMEIE «HeMAaclliTaONpoOBaHHEIE
eIMHNIIbI») TAK, YTOOBI B BO3IyXE
ownTo 3nageHue (), a B 4UCTOi BoME —
100. 3aBUCHMOCTD MEKIY HEMACILITA -
OMPOBAHHBIMM €IHHULAMK W TUCIOM
Bpukca yCTaHOBJIEHA [IOCPEACTBOM
001X TabopaTOPHbLIX W 3aBOACKIX
WUCIBITAHUA B IMIUPOKOM OHUAIIA30HE
[IPOIYKTOB BEICOKOM, HU3KOM 1 Mpo-
MEIKYTOYHOW urcTOTEL. MICITBITaHuA
TTOKA3a/IH, YTO 3aBUCUMOCTDb MEXIY
[OKA3aHMAaMH B HeMaclOTabnpoBaH-
HBIX eIMHHULAX 1T YucioM bpukca co-
OTBETCTBYET KPUBOW 3KCIIOHEHIIN-
AITLHOM 3aBMCMMOCTH C [IapaMeTpamu
kamubposku A, B, C u D. TaT4yuku
TOCTABIISIIOTCS ¢ NapaMeTpaMu Ka-
IUOPOBKU, COOTBETCTBYIOILHUMHT
CTAHIAPTHON KPUBOU, MONYYEHHOI1 ¢
[OMOILILIO JAHHBIX MCIILITAHMIA.
Kaaubpoera na obsexme. Tak Kak
pasHble MaTepyalbl UMEIOT pPasHbIe

CAXAP 942010
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MEKTPHUYUECKUEe CRBOVCTBA, TpebyeTcs KanmuOpoBKa Ha
00BeKTE, YTOOEI ITONMYIUTh TOYHBIE TTOKa3aHus, [1porpam-
Ma HydroCom no3BosnsteT 1eTko 1 6BICTPO HACTPOMTH Ka-
mi0poBky. OHa He TOMBLKO BKITFOYAET YCIIOBMS Ul BBOAA
Pe3YTETATOB JIA00PATOPHBIX MCTIBITAHMI W TIONMYYEHTS HO-
BBEIX KOO OUIHEHTOB (puc. 10), HO TAKKe COAEPKUT CPell-
CTBa MPOTHO3UPOBAHWA TEHAEHITHI 1 perreTpaliy 1aH-
HBIX.
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AHHoTauus). B naHHoi cTathe npuMeBoauTcs 0630p passuUTHS
TEXHONOMMYECKMX ANEKTPOHHBIX AATYMKOB OJ KOHTPOMS
KpucTannuaauum B BaKyyMHOM annapare, nocTaslgeMblX KOMiaHuen
Fives Fletcher («®us dnetyep») yxe Gonee 25 net. Ocoboe
BHUMaHWE YAENeHO Bonpocam NPOBOAMMOCTY, PaaMoYacToThsl U
MWKPOBOJIHOBOW TexHonornv. [Npeactasnexa uHdopmaums o
NPaKkTUHeCK1X acnekTax UCronbL30BaHnsa 1 NPUMEHEHWA 0aTYMKOBR ANs
namepexus yicna bpukca, a Taieke AaHbl pexoMeHgaunm ans
KOHTpOMS paboThbl BaKyyMHbIX annapartos kak Nepruoauyeckoro, Tak U
HEMNpPEepbLIBHOTO AeRCTBUA.

Summary. Fives Fletcher has been supplying electronic sensors for
vacuum pan crystallisation control for more than 25 years and has
been at the forefront of the considerable developments that has taken
place in the technology during this time.

The paper reviews the developmental history of online sensors with
specific emphasis on conductivity, radio frequency and microwave
technology. Information on practical aspects of the use and
application of these ‘brix’ probes is presented.

An evaluation of the current developments is also given and includes
some recommendations for controlling both batch and continuous
vacuum pans.

Knioyeeble cnoga: JaT4ukW, KpUCTanIM3awms, pagmodacTora,
MWKPOBONHOBLIE OaTHNKNA.

Key words: probes, crystallisation, radio frequency, microwave
sensors.
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Paceus, 352916, KpacHogapckuid kpait, 7. Apmasup, MpomaoHa, 16
Tenedon: 8 (86137) 4-06-96, 3-02-47, dakc: 8 (86137) 4-03-85
www.defotec.ru, e-mail: info@defotec.ru

V3bexucran B suBape—nione 2010 r. yBenuyn1 npon3BoICTEO
caxapHoro necka na 15,1% 1o cpaBHeHMIO ¢ aHATIOTMYHbIM TIe-
puogom 2009 r,

Tlo pannpm TocynapeTBEeHHOrO KOMUTETA CTATHCTHKY Y30e-
KICTaHa, B OTYCTHOM MEPUOLE B CTPaHe MpousseaeHo 150 Teic. T
caxapHOro recka.

CITOAQ «Xorazm shakar» («Xopa3M MIakap») SBISETCS CIUH-
CTBEHHbIM MPOU3BOAMTENEM caxapa B Yabekmcrane. XopesMc-
KW CaXapHbIii 3aBox ObUT BBeieH B cTpoii B 1998 r. O6mas cro-
MMOCTE 3aBo1a — 83,25 mun powr. CLUA,

[lepBoHaYaLHO 3aBOJ TPOEKTHPOBATICS C PACYETOM HA Mepe-
palOoTKY CaxapHOH CBEKIILI, KOTOPYIO MIAHUPOBANOCH BHIPAIIH-
BaTh B Y3bexucTane. TTpoeKTHAs MOIHOCTD NPEATPUSTHS — re-
pepaboTKa B CYTKH 3 ThIC. T CAXAPHO cBEKTbL, OIHAKO M3-3a HH3-
KOH ypoxxaliHOCTH MOIHOCTH XOPe3MCKOTO CaXapHOTO 3aBOA
OBLIH 32KOHCEPBIPOBAHBL.

B 2002 r. y3bexcko-ascrpuiicko-amepuxanckoe CIT «ITakap
WHBECTMEHT», OCYIIECTBHIIIO TIPOEKT TI0 NIEPEBOLY MOILHOCTEH
3aBOJA Ha MEPEPabOTKY TPOCTHUKOBOTO CaXapa-ChIPLA CTOMMO-
CThi0 0KOJI0 2 MiH gost. CIIIA, B HacTosIee BpeMs MOIIHOC-
TH TEXHOJOTHYECKOH JIMHUH 110 TTepepaboTKe ChIPbS COCTaB-
AS10T | TBIC. T caxapa B CyTKH.

B mapre 2006 r. aBctpmiickas SEID Handelsgesellshaft mbH
npuobpena 99,43% rocakrisos OAQ «XopeaM-makap» CronMo-
cteio 17,6 M pomn. CIHA. OcransHbie 0,57% akimii nprHaz-
JeKaT (PU3MIECKUM JIMLAM H MEHEPKMEHTY TIPC/INPISTHSI,

ITo mroram 2009 r. «Xopasm maKap» yBeTHIHI TIPOU3BOICTEO
caxapa Ha 8,2% 110 cpaBHenmo ¢ 2008 . 1o 275,134 Thic. T.

www.isco-i.ru, 24.08.2010
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ZlaT4uKy KOHTPOASI KPUCTAAAMBALMH

B BaKyyMHBIX allllapaTax: ONbIT KOMIaHHH
. *

Fives Fletcher 3a mocaeanue 25 aet

M. TEANOP, M.A. TETA3

Fives Fletcher Limited, Bennkobputarus, mark. taylor@fivesgroup.com

B nepeoii vacmu cmamuu pacemam-
PUBANACH UCMODUSA PAIGUMIULS MEXHOAG-
2u4eCKUx Oam4UKos, npL 3moM ocoboe
GHUMANHUE YOALA0CH 8ONPOCAM NPOGO-
SUMOCIILL, PACUOHACHOMbL U MUKPOGOA -
HoGOU mexnoaoeuu. Bo emopoli wacmu
CHAMbl JAIOMER RPAKMUHECKUE PeKO-
MeHOQUUY O OCYUeCMBACHUS KOHM -
DOAR BAKYYMHBIX QNNAPATNOE KAK NepU -
00UHECK020, MAK U HEHPEPBIBRO2O Deli-
cHgus,

YCTAHOBKA BATHUKOB

Bee gatumxw Fives Fletcher ciipo-
EKTHPOBaHbl TAKHM 00pa30M, YTOOB
YYBCTBWTG/IFHLLH 2eMEHT HIpubdopa
HAXOIMWICA B BAKYYMHOM almapare B
MECTE XOpOoreH MUPKYyIAIHY, g
TOTO YTOOBI JATYHK MOT M3MCPAThL
PENPE3CHTATUBHYI IIpo0y IPORyKTa
B BAKYYMHOM afnTapare, DTo sSBIsIeT-
C# BaXHBIM IPSHMYIIECTBOM IO
CPABHEHUID C FATYMKAMM, YYBCTBM -
TEJIEHBIE SAEMEHTRI KOTOPEX pacrio-
nararTed BONW3H CTCHOK BAKYYMHO-
ro anHapara. B atoM criydae norepu
HA TPEHUE WM OTA0XKEHHA B CIOE YT~
end BO/LI3K CTCHKH aIIapaTa MOryT
[NPUBECTH K 0Opa30BAHAIO 30H 3aCT04
U KAPMAHOB C TIHOXOH HUPKYIMITHEH,
B PE3Y/LTATE UCTO MOXKET ChopMUpO-
BATHCS HETOUHLIH WM HEperpe3eHTa-
TUBHEII CUrHAN, COCTBETCTBYIOLICH
yucity bprkca npoayKTa.

*Mpopomxedne. Havano B xypHane «Caxap», 2010,
Ne &

ITpy ycTaHOBKE HATIHKa HYKHO YAC-
TATH BHUMAHWE MECTOIMONIOXKEHHIO
JIPYTHUX KOMIIOHEHTOB BAKYYMHOTO arl-
napara, TAKMX KakK CHCTeMa HOIauH,
JIHHUHY IIOAAYE T1Apa JUTS TIPOMBIBKH,
HATHETATENRHBIE KAaiaHbl BAKYYMHO-
ro amaparta W ApyThe OpuiopEl, KO-
TOPLIC MOTYT BLI3BATE JJOKANLHEIE BUX-
PEeRbIE TOKH WU ITY3bIPBKH [18D4, [PH-
BOJESTITHE K OTKAOHEHUWSIM WM MOME-
XaM CHTHANa JaTdHKa.

O0BIMHO B BAKYYMHBIX anliapaTax
TIePHOAMYECKOro JeiicTBHS J1aTUUKA
YCTAHABAWBAIOTCS B IOAJOHE BAKYYM~
HOTO anTmapaTta Ha PACCTOSHHUN OT Ha-
PYHOH KPOMKY, PABHOM TIDUMEPHC
HOJOBWHE pagHyca. B BaKyyMHBIX
AMnapaTax HelTpephiBHOIO AEHCTRUSA
NAaTYUKH O0LIYHO YCTAHaBIUBAKOTCS
Ha PACCTOSIHMU JIBE TPETH OT AIWHBI

KaKI0T0 OFIENEHM A TaK, YTOOR MOX-
HO DBUIO M3MEPUTE YHCTO bprKca Ha
BBIXOAE W3 OTASASHUS W UyTh HICKE
TOPH30HTANBHOH TIOCKOCTH B CAMOM
Y3KOM MecTe ¢ MAKCHMAaNLHOH 1THp-
KyJIsaueit,

Harauku Monotrac 1 Duotrac no-
CTYIAIOT ¢ ABYM#S PA3HBIMY JJIHHAMK
BCTaBKH ~ 229 1 349 mmM. XoTa nar-
unky Hydrotrac ¥MeOT BCCTO OIHY
JUTMHY BCTABKHA 355 MM, 3aKazTWKK
MOTYT HCHONE30BATE TAKIKE JOTIOIHH -
TeIbHBII naTpyook, ecjid TpedyeTcs
Oosee XopoTKad IJHa BCTABKM. TH-
MIMYHBIE MECTa YCTAHOBKH HATHINKOB
B BAKYYMHBIX aTllaparax MmeproIH-
YECKOIO M HEIIPESPBLIBHOFO ICHCTRMA
TIOKa3aHbl Ha puc. 11.

MPAKTUYECKUE ACHEKTHI
KAJINBPOBKWN JATHKKA

TTpaxtrgeckue acHekTH cOOpa per-
PE3cHTATHBHBIX ITPO0 [IPOAYKTa, KOTO-
PBIE COOTBETCTBYIOT TIOKA3AHUAM, TT0-
TYICHHEIM B M3MCPUTCIEHOM HOJO-

HanpoBaerue
NOMOKE YMPess

|
a2

HYDROTRAC

HenpepbisHo20 delicmeus

Puc. 1. Tunuunas Yyemanoexa 8 8aKyyMHOM dRAAPATRE REPUOCUYECK020 U

lanpataenie
nomoxa ympers Y

Aarmuux
MONGTRAC
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JKEHMH AaTHHKa, IPEICTABIEIOT COO0H
OJIHY M3 CaMbIX OOIBILIHX IPOOITEM ITPH
Kaymbposke curHanos gararka, Oco-
BeHHO MHOTO IpollieM MOXET BO3-
HHKHYTE ¢ BAKYYMHBIMH AILMapaTamMil
NePHUOAMIECKOTO ASHCTBHS, IJIe 00bIY -
HO /18 B3ATHA Ipo0 W3 AIIapaTa uMe-
£TCST TOJILKO OAWH TPOOHUK.
Kanrubposra damutika Monotrac,
Hatunxyn Monotrac He kanuopyrorcea
JUIS TIONYYEeHHa CHTHald, COOTBET-
CTIBYIOLLICrO My bpukca. BmecTo
TOI0 CHIHAA AATUHAKA HpeacTaBiIseT
3HAUEHHES «KOHCHCTEHUUHK yTensas B
nuarmasose ot 0 go 100. Kaxnbii koMm-
ILUIEKT BATYHKOB CHAbXaeTcs Kaauo-
PaTopoM, KOTOPBIH MONMO UCIIONE-
30BATh AJ14 IPOBEPKM BEIXOIHBIX 3HA-
geHWH ot 0 no 100, # 3T0 eAUHCTREH-
Hada KannOpoBKa, TpeOyeMast 17159 3THX
JATYMKOB. Takas KanudpoBKa BhI-
TIOIHACTCA JICTKO U DEICTPO, TIORTOMY
IpPUMEHEHHES 3THX JATYUKOB TIPOCTO
# a¢dexrrsHo. [T BakyyMHBIX an-
IIapaToB HeTPePLIBHOLO ACHCTBUL
HYXKHBI PETYAIPHBIE MPOBEPKH «KpPH-
BOil 3HaueHni yrcna bpukcars, 9To-
OBl JATYUKH B KaXKAOM OTICICHUH
0DECTICYHRAMH KOHTPOJIL ONTUMAE-
HBIX 3HAYeHWH gKcna bpukca,
Kanubpoera damuxa Hydrotrac. Kak
VHEC OTMCYAN0CE PaHee, PasHOCTh
«ONIEXTPWUYECKIDD> CBOHCTB yThens 03-

HAYAET, 9TC MPCABAPUTEALHO YCTAHOB-
JICHHBIC TTAapaMeTphl KATUOPOBKH HY %~
HO OyIeT HACTPOUTH Ha MCCTE 3KCIIY-
aTaiuu, YTobbl OBECIEYUTh TOUHbBIE
BBIXOOHEBIC 3HAYeHHA ducaa bpukca.
XoTs1 O4eBATHO, YTO O0ILIHOES KOAMYE-
CTBO TIPO0 Tyulle 418 KaTMOPOBKM Ba-
KYYMHOTO &0rapata TeproIyIecKoro
JMetiCTRUS, HA TIPAKTHKE JAOCTATOYHO
B34TE 43 1po6, paBHOMEPHO pacripe-
JIENIEHHBLIX BO BCCM JUATIAS0HE 4Mca
bBpukca Ang LMKIa anpapara, 9To0bl
crietmatbias rporpavmMa HydroCom
CMOFAA pPACCYMUTATE HAKOOIEE TOUHYIO
OTITHMAILHYIO KPHRBYIO COOTBETCTRUS 1
ONpeNeinTh HOBRIS KOdhhUIUCHTH
(A, B, Cn D) ing natumka. BTH HOBbIS
K02 QOWLHCHTL! CICAYEeT YKa3aTh Ha
JaTuHKe, 4 TAKXKE B3iTh CIHE OAHY
IIapTUIO NP, UTOOH! YCTAHOBHTS, HA-
CKOJILKO GIIM3KIH IEPYF K IPYry 3HA4e-
HHg wiena bpukca, nonyderssie 1abo-
PATOPHEIM IIYTCM M M3MEPEHHBIC JaT-
quKOM. EcnK Bo Beex npobax YHCIIo
Bpiixca parHo 7abopaTopHbLIM 3Have-
HUWIM € TOYHOCTHIO 1,0, MOXHO CUH-
TaTh, ¥FO JATIMK OTKAMMOpoRaH. OTka-
JTAOpOBaThL JATUMK elle TouHee OyneT
TPYIHO KM3-3a IFOTPEIIHOCTEN 1IpK T1po-
BooTOope ¥ Uccneaopaduu. Kak mpa-
BAJIO, TATUHK MOXKHO VCIICHIHO OTKA-
TmAOpoRaTh ¢ MOMOHIBIC |—3 mapTuit
11po0d.
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MMoxasanun ssavenud vucae Bpuxeca/
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Puc, 12, [Toxazanus damuuxa Hydrotrac — mendernuus ons nemacuimatupoeantsix
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Hurepecnoii ¢yuxuueit Ipo-
rpaMmMHoro obecneyexns HydroCom
SIBJSICTCS TO, UTO OHO MIMEET CPSICTRO
TfepecyeTa Yucaa bpHKca B TOUKe 3aT-
PaBIM A BAKYYMHEIX allTiapaToR Me-
PUOAMYCCKOr0 ISHCTRIS B Cllydae U3~
MeHEHUS KO3 QUIHESHTOB HIH NPH
HAIMYHMK ApyTrod kanubpoBOIHOU
KpHBOi. BTo HOBoE Yucno bpukca
JTH 3aTPABKH MOXHO BBECTH B CHC-
TeMY YIIPaBJACHW arniaparta st Toro,
4yTOOLI IPeRYTIPEANTh olleparopa O
HeOOXOMMMOCTH BBEIEHMS 3aTPaBKH
B amapar WIH OTKPBITHA KJIalaHa aB-
TOMATHYECKOH HOMAYH 3aTPABKH.

BrcnayamayuonHsie RpUMEHaHus.
Hatuuku Fives Fletcher apennmararoT
AKOHOMUIHET ¥ 2 heKTHBHBIH cTio-
co0 M3MepCHUS BCCX IIapaMETpPOB,
CBA3AHHBIX C KOHTPONEM KOHCHCTEH-
1[MH BCEX THIIOB YT(EsIst B BAKYYMHOM
annapate, OAarogapsd YeMy TeXHOJ0-
Y BEITAPHBAHUA TIpeTepresa 3HAa-
qUTebHEIE W3MCHCHUA. Takue gaT-
YMKH TPEIIATAIOT BO3MMKHOCTE MOJI-
HOCTBIO OCYIHECTRAATh KOHTPOIb BA-
KYYMHOTO anrnapara 0T OCHOBHOH
VHAWKAIAW KOHCUCTEHUMH yTdens
JIO ABTOMATHYECKOTC KOHTPOJIS TOHa-
YM pacTBOpa ¥ MOAHOM aRTOMATH3A-
LMH Beex onepauuii. O0HapyXuiu,
4TO CUCHAN AaT4rKa Monotrac usme-
HAeTCH BCeTo Ha 4—5% 3a Ce30H M3~
32 U3MEHEeHMH YUCTOThl NPOJAYKTA, U,
CHEMOBATETHHO, FBIIAETCS OUeHb Ha-
JIEKHBIM ¥ 00ecneurBaeT BRICOKYIO
TOUHOCTh MOBTOPAEMOCTH H3Mepe-
Huil. Biyvauue n3MeHeHMs CTeIICHH
YHCTOTH IPOAYKTA HA JaTuHK
Hydrotrac enite MeHbIIIe, XOTS OH o1le-
HEH €le He noaHocTeio. Ha puc. 12
npeacTapieH rpadHK, MHOKA3BIBAI-
LK M3MeHEHHE BRIXOMHBIX CHIHAIOR
raranka Hydrotrac, cooTtBeTcTBYIO-
IIMX HeMacInTabupoBaHHOMY 3HAMe-
HHI0 yrdensd, yuciy bpukca 1 TemMIie-
paType BBIAPUBAHMSA B BAKYYMHOM
ararapare NepHoAHIeCKOTC TeHCTRI.

Yuemra damuyka. B BaKyyMHBIX aT1-

CAXAP 1042010




CAXAPHOE ITPOU3BOJACTBO

napaTtax NepruoauuecKoro AeicTBUS
peryJsipHasi o0paboTKa mapoM I1ocjie
BapKu JOCTATOYHA JIJIs1 TOTO, YTOOBI HA
JaTYMKax He ObUIO OTJIOXKEHUI, a 3TO
03HAYaeT, YTO TEXHUUECKOE OOCTYXKU-
BaHMe He TpeOyeTcsl. B BaKyyMHBIX aIl-
napatax HENpepbIBHOTO NEMCTBUS
MPOVCXOIUT ITOCTETNIEHHOE HapalluBa-
HUE CaxapHOU KOPKU HAa U3MEPUTESTb-
HOI1 HacajKe JaTyrKa, KoTopasi, eciiu
€€ MepUOJNUYECKN HE yIalsTh, OyaeT
BJIUSITh HAa MoKa3aHus naryvka. [lo-
aToMy AaTuuku Monotrac u Duotrac
OOBIYHO TMOCTABJSIOTCI C OBICT-
POCBEMHBIMU (PUTUHTAMU, KOTOPbIE
MOKHO OBICTPO U JIETKO CHSITb JIJISI pyY-
HoIt uncTKU. TakuM 00pa3zoM, JaTIMK
MOYHO JIETKO IMTOYUCTUTH B TEYEHUE 2—
3 MUH, U4TO He SIBJISIETCS TPYA0EeMKOM
3amaveil. Jlaruuk Hydrotrac HykHO
YHCTUTh Ha MECTE IPOCTOMU BOAOW U
CcTpyeit mapa. DToii orepanyeil Mox-
HO YIIPAaBJISATh BPYYHYIO WM aBTOMa-
TUYECKU, HACTPOUB YHUCTKY Yepe3 OIl-
penesieHHbIe MHTEPBaJibl BpeMeHU. 3a-
4acTy1o rpa)MKu YUCTKWA COCTABJISIIOT
€ U30BITOYHOCTBIO IJISI TaTYUKOB, KO-
TOpbI€ COBCEM HEe00s13aTeIbHO YMC-
TUTb TaK YacTo. DTO OOBIYHO CBSI3aHO
C YpE3MEPHOI OCTOPOXKHOCTBIO PYKO-
BOJICTBA 3aBOJIa B OTHOILIEHUU YHUCTO-
Thl JATYUKOB U C MOJUTUKOM «JTyyllle
MEPECTPaxoBaTbCsd, YeM MOTOM Xa-
JieTb». Bo MHOTMX clTydyasix MHTepBaJIbl
MEXKTy YUCTKAMU MOXKHO JIETKO YBEJTHU -
YUTh MIPUMEPHO BIBOE 10 OTHOILIEHUIO
K OOLLEMPUHSTBHIM Ha MPaKTUKE.

HOBbIE PASPABOTKHU

Onpedenenue ko3guyuenma menio-
nepeoauu 6aKyymMHo20 annapama Henpe-
pbuieHoeo deticmeus. I3MepeHus1 TeM-
neparypbl yTdesisi, OCyIIeCTBIsIeMbIe
natyukamu Duotrac (Love DJ, Swan ML
and Cox MGS. Combining temperature
measurements with the outputs of a radio
frequency probe. — Proc Int Soc Sugar Cane
Technol., 2001. — P. 124—125) n
Hydrotrac komnanuu Fives Fletcher,
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HCTIOJB3YIOTCS B BAKYYMHBIX armnapa-
Tax HeNpepbIBHOTO AEeNCTBUS KakK
CPeICTBO U3MepeHUs Koo duieHTa
TerIonepeaayn MOBEpXHOCTU Harpe-
BaTeJIbHOTO 3JIeMEHTa BO BPEeMs TeX-
Hosiornyeckoro mnpouecca. Koappu-
LIMEHT Terutonepeaaun k BbIYUCISICT-
Cs1 [0 YpaBHEHMUIO:

QO=k-A-Dt.

IMapamerp Q (pexxuMm HarpeBaHUsI)
BBIYMCIISIETCS TTO UBMEPEHHOMY PaCcX0-
Iy KOHJeHCaTa U CKPBITOI TEIIOTHI,
KOTOPYIO MOXKHO BBIUHCIUTD IO (hop-
MyJie HA OCHOBAHUM U3MEPEHHOIO pa-
0ouero maBJeHUsI HAarpeBaTeJIbHOTO
aneMeHTa. IlapameTrp A npeacraBisieT
c00011 TTO11Ia/Ib TOBEPXHOCTU HarpeBa
BaKyyMHoOro amrapata. [lapameTp Df
MPECTaBJISIET COOOI Pa3HOCTh TEMIIe-
paryp HarpeBaTeJIbHOIO rapa B Harpe-
BareJie u yrdess. TemriepaTypy Harpe-
BaTEJILHOTO Mapa MOXXHO BBIUMCIUTD
HUCXOJIS1 U3 UBMEPEHHOTO PabOYero AaB-
JIEHUsI HarpeBaTesisl, a TeMIIepaTypa yT-
et uzmepsiercs gararkom Hydrotrac
(puc. 13).

Onpedenenue nepecamypayuu ymage-
s1. IlepBoil OCHOBHOM CTYII€HbBIO BbI-
napuBaHUsI B BAKYYMHOM arlrapare
MEePUOANYECKOTO JEWCTBUS SIBISIETCS
BBE/ICHUE 3aTPABOYHOI MaCChl, a BTO-
poii, KOoTopas cieayeT cpasy Xke 3a
MepBoii, — opMUpPOBaAHUE KPUCTAII-
na. Bo BpeMst hopMUpoBaHUST KPUC-
Tajlja, Tak KakK cojiep>KaHue KprucTa-
JIOB €llle OYeHb MaJIO, & UHTEHCHUB-
HOCTb MCITapeHUs BbICOKA, HEOOXO-
JUMO J00aBUTh BOJBI MJIM 3aKPbITh
MapoBOM KJIamaH JJj1s obecrieyeHus
KOHTPOJIS IiepecaTtypaliv TaKuM 00-
pa3oM, YTOOBI OHA He ObL1a HU CJIMII-
KOM BBICOKOJ, HU CJIMILIKOM HU3KOU
U He BbI3bIBaJIa ()OPMUPOBAHNUE J0O-
MOJIHUTEIbHBIX KPUCTALJIOB WU pa-
CTBOpeHME yxKe oOpazoBaBIIuXCs. B
MPOIIJIOM TaKO€ PEryJMpoBaHue 3a-
BHUCEJIO OT OITbITa ONepaTopa BaKyyM-
Horo anrmapara. Ceifyac MOXHO HUC-
M0JIb30BATh IPOrpaMMHOE obecrieye-
HUEe CUCTEMBbI YITpaBJIeHHUs 111 o0pa-
0oTku curHanoB gatyuka Hydrotrac,
COOTBETCTBYIOIIUX YncCIaM bprkca n =
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o Temmeparype MpoAyKTa, sl [oJIyde-

HUS 3HAUEHUs TIepecaTypaiuu, KOTo-
poe 3aTeM MOXHO OyIeT UCMOJIb30-
BaTb JIJISI PETYJIMPOBaHUSI BAKYYMHO-
ro anmapara. Jljig pacueTa nepecary-
paLuuy roTpedyeTcs BpyudHYIO BBECTHU
Takue 3HaYeHUsl, KaK YUCTOTa Mpo-
ITyKTa ¥ HEKOTOPbIE APYTHE MOCTOSH -
HbIe JaHHBIE (HarpuMep, Ko duiim-
eHTBI pacTBopuMocTu). M eciu mipo-
IYKT TOCTaTOYHO OAHOOOpa3eH, TO
BO3MOXHO MOJYYUTh ITOBTOPSIEMOE
3HaueHue Tnepecatypauuu. [pu mc-
MOJIb30BAHUM 3TON CUCTEMBI MOXKHO
MOJIyUUTh 3HAUEHUE TiepecaTypaluu
111 (hOPMUPOBAHUS KpUCTasLIa 1 ISt
KOHTPOJISI CAMOT0 3Tarla 3apoKAeHUS
KpUcTajia. DTO 3HAUUT, UYTO JTOCTU-
raetcsi 6oJyiee BbICOKasi TOYHOCTDb pe-
TYJIMPOBaHUsI, KOTOPAst TO3BOJIUT MO-

60

JIYIUTH MPOAYKT ¢ 60JIee BHICOKMM
Ka4eCTBOM KPUCTAJLTIOB.

PaszpaboTka BakyyMHOTO arnrapara
HenpepblBHOTO aeiictBust Fives
Fletcher / Tongaat-Hulett cBbiie 25
JIET Ha3aJ NpYBeJia K CO3MaHUI0 KOM-
MepUYecKH YCITeITHBIX JaTIYMKOB Ba-
KYYMHBIX amnmapaTtoB. JaTyuku
Monotrac, Duotrac u Hydrotrac no-
Ka3aJn, 4TO OHU MOTYT oOecrneuu-
BaTb IPEBOCXOMHBIA U HaIEXHBIN
KOHTPOJIb BBITIAPUBAHUS B BaKyyM-
HOM amIrapare MmepruogudeckKoro u
HempepbIBHOTO AeicTBUA. JlaTumk
Hydrotrac npeacrasisier nociaeaHue
JOCTIDKEHUS B 00JIACTU M3MEpPEeHUS
yucaa bpukca v BI1aXHOCTH U B 3Ha-
YUTEJIBLHOW CTETIEHW BBITECHUI C
pbiHKa gatyuku Duotrac. JaTtuuk
Monotrac obecrneuynBaeT camoe 3¢P-

peKTUBHOE M SKOHOMHUYHOE pelle-
HUE IO KOHTPOJTIO BaKYyMHOTO arra-
paTa, ecJIv He TpeOyeTcs OTIpeAeISITh
dakTHUeckoe 3HAYEeHHE 4YHCIa
Bbpukca B pexxume peasbHOTro Bpeme-
HU, a YMCTOTA MPOAYKTA HE TPEBHI-
maeT auarnazoH 90—94.

Komnanus Fives Fletcher xotena
OBI MPU3HATH BasKHYIO POJIb, KOTOPYIO
CHITpaJIv €€ TEXHOJOTMYECKHUE TapT-
Hepbl Tongaat-Hulett Sugar, Conutrol
u Hydronix B pa3paboTke, obecrieye-
HUU U TTOAAepXKe (PYHKIIWN TaTdu-
koB Duotrac, Monotrac u Hydrotrac
COOTBETCTBEHHO.

Aemopbl xomeau 6vL nobaazodapums
Jucona Tensonna, Tonu Makkes, Ko-
auna Candepca u 20du Illennapaa,
bnaeodapsi KOMopvIM U NOSABUAACH OQH-
Has cmamas.
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